76 


mmmmm m 49 # m 3^ 


HHfn 49 3 % 


Junko Noguchi* & Shoichi Kawano** : Brief notes on 
the chromosomes of some Japanese plants (3)*** 

• mmm -**: 0 ( 3 ) 

This is the third report of this series (Kawano, 1961, 1963). In the 
present study the following six species were karyologically investigated 
(Table 1). All the materials were collected in the field, transplanted into 
pots, and cultivated in the Biology Department greenhouse of Toyama 
University until examined cytologically. All preparations were made by 
using a modification of the acetic-orcein method of Tjio & Levan (1950) 
(cf. Kawano, 1965). 


Observations 

1. Allium monanthum Maxim. (Figs. 1 and 2). 

Only asexual and female individuals were found in the populations in 
Akitsu, Higashi-Murayama City, Tokyo. The reproductive method of this 
species is exceedingly complex (Nagai, 1972). 

Previously, both diploid and tetraploid chromosome numbers of 2n = 16 
and 32 were known from this species (Brat, 1965; Sokolovskaja, 1966). 
However, all the materials examined in the present study proved to be 
triploid with 2n = 24 somatic chromosomes, which is a new chromosome 
number to this species. 

Of the 24 chromosomes of the complement, fifteen chromosomes, each 
group consisting of three chromosomes, are large with a constriction at 
the median or submedian position, six chromosomes are somewhat shorter 
and possess a subterminal constriction, thus designated as;'. The remaining 
three chromosomes are typical telocentric and have a terminal constriction. 
The karyotype of this plant may be expressed as follows: 

K (2n) = 24=3 Vi + 6Y 2 + 6V 8 + 6 j + 3h 

* Department of Botany, Hiroshima University, Hiroshima 730. 

** Department of Biology, Toyama University, Toyama 930. 

*** The second report of this series was published in Journ. Jap. Bot. 38 : 47. 1963. 
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Table 1. A list of the plants studied in the present investigation. 


Taxa 

Previous report 

,2n n Authors 

Present report 

2n Localities 

Liliaceae 



Allium 
■ monanthum 

16 8 Brat, 1965 

32 Sokolovskaja, 1966 

24 Akitsu, Higashi- 
Murayama, 
Tokyo 

Amana edulis 

48 Sato, 3942 

30 Oikawa, 1961 

48 Akitsu, Higashi- 
Murayama, 

Tokyo 

Cardiocrinum 
cordatum var. 
cordatum 

var. glehni 

24 Takamine, 1915 

24 Akitsu, Higashi- 
Murayama, 
Tokyo 

24 Ohoiwa, Kamiichi, 
Toyama 

Disporum 

sessile 

16 Hasegawa, 1932, 

1933 

Washiashi, 1935 
Matsuura & Suto, 
1935 

Therman, 1956 
Kayano, 1960,1961 
Arano & Nakamura, 
1967 

Lee, 1967 

Fujishima & 

Kurita, 1973 

16 Tochiori, Toyama 

Podophyllaceae 

1 


Diphylleia 

grayi 

12 Matsuura & Suto, 

1935 

Soeda, 1942 

Kuroki, 1967 

Noda & Fujimura, 
1970 

16 Lee, 1967 

12 Nikko, Tochigi 

Adoxaceae 



Adoxa 

moschatellina 

36 Sokolovskaja, 1966 

Zhukova, 1967 
Johnson & Packer, 
1968 

Packer, 1968 

18 Lepper, 1970 

45,54 Hara, 1956 

54 Akitsu, Higashi- 
Murayama, 
Tokyo 
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Fig. 2. Somatic chromosome complement of 
Allium monanthuni. Reproduced from Fig. 1. 


Fig. 1. Somatic chromosomes of Allium 
monanthuni from Akitsu, Higashi-Murayama, 
Tokyo. 


Since the sexuality of this species is very complex, further critical 
karyological analyses on males and other sexual forms are much needed. 

2. Amana edulis (Miq.) Honda (= Tulipa edulis (Miq.) Baker) (Figs. 3 and 4). 


Sato (1942) reported that this species possesses 2n = 48 chromosomes. 



Although Oikawa (1961) reported n = 3Q 
from this species, this number needs to be 
reconfirmed. 

All the plants investigated in this study 
revealed to have 2n = 48 somatic chromo¬ 
somes. Of the 24 pairs of somatic chromo¬ 
somes, six pairs (J)) are large with a 
subterminal constriction, and two pairs (J 2 ) 




Fig. 3. Somatic chromosomes of Fig. 4. The somatic chromosome complement of 

Amana edulis from Akitsu. Higashi- Amana edulis. Reproduced from Fig. .->. 


Murayama, Tokyo. 
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are slightly shorter in length with a subterminal constriction. Of the re- 
mainings of the complement, five pairs (If) are i-shaped with a subterminal 
constriction, and eight pairs (I,) are slightly shorter than the I r group. The 
three pairs (Nos. 22, 23, and 24) possess a submedian constriction. 

The karyotype formula of this species may roughly be expressed as 
follows : 


K (2n) = 48 = 12 + 4J g + 10I a 4-161, + 6j 

3a. Cardiocrinum cordatum (Thunb.) Makino (Figs. 5 and 6). 

The typical variety of this species, Cardiocrinum cordatum var. cordatum, 
is characterized by having 3 to 6 flowers per scape, oblong-ovate leaves 
with cordate sinus, but var. glehni is much more robust in general appear¬ 
ance, having broad-ovate leaves and more numerous flowers up to 20 per 
scape. The geographical distribution of var. glehni is extending chiefly on 
the Japan Sea side of northern and central Honshu, Hokkaido, Sakhalin, 
and S. Kuriles; on the other hand, var. cordatum grows in the undergrowth 
of warm-temperate forests in south-western Honshu, Shikoku, and Kyushu. 

The present species was first examined karyologically by Takamine 
(1915), who reported it to be n = 12 and 2n = 24, but it is not certain whether 
the materials examined by him belong to typical var. cordatum or var. glehni. 

In this investigation, the plants of C. cordatum var. cordatum collected 
from the undergrowth of evergreen warm-temperate forests of Quercus 
myrsinaefolia in Akitsu, Higashi-Murayama City, Tokyo, were karyologically 
examined. All the materials examined turned out to possess 2n = 24 somatic 
chromosomes. Of the 12 somatic chromosome pairs, two large pairs (Nos. 
1 and 2) are metacentric. No. 2 of which, however, possesses a clear second¬ 
ary constriction. The four pairs (Nos. 3, 4, 5, and 6) are subterminal, but 
two pairs (Nos. 3 and 5) have a secondary constriction at the distal end 
of the long arm. The three pairs (Nos. 7, 8, and 9) are terminal, and of 
the remaining three pairs (Nos. 10, 11, and 12), two pairs. Nos. 10 and 11, 
are also terminal, but No. 11 possesses a secondary constriction at the 
distal end of the long arm; the pair, No. 12, is acrocentric (cf. Levan, 
Fregda and Sandberg, 1964). 

The karyotype formula of this plant may be expressed as follows: 

K (2n) = 24=2V + 2Y CS + 4j + 4j cs + 61 + 2i + 2i cs +2h 


— 15 



80 


ffifn 49 ^ 3 4! 


mmmmm m 49 # m3 m 


n ’ 1 



Fig. 5. Somatic chromosomes 
of Cardiocrinum cordatum var. 
cordatum from Akitsu, Higashi- 
Murayama, Tokyo. 
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Fig. 6. The somatic chromosome complement of Car- 
diocrinam cordatum var. cordatum. Reproduced from Fig. 
5. 




Fig. 7. The somatic chromosome complement of 
Cardiocrinum cordatum var. glehni from Ohoiwa, Kamiichi- 
machi, Toyama. 


3b. Cardiocrinum cordatum var. glehni (Fr. Schm.) Kara (Fig. 7). 

The typical form of var. glehni collected from Ohoiwa, Kamiichi-machi, 
Toyama was karyologically examined. The somatic chromosome number of 
2n = 24 was counted in all materials examined. 

The karyotype of this variety turned out to be exactly the same as 
that of C. cordatum var. cordatum, and may be expressed as follows : 

K (2n) = 24=2V + 2 V cs +4 j + 4 j cs +61 + 2i + 2i cs + 2h 

Lately, Kurosawa (1966) reported the chromosome number of Cardio¬ 
crinum giganteum from Darjeeling, 2200 m in Sikkim to be 2n = 24, also. 
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The karyogram illustrated by her shows that this Himalayan species 
possesses essentially the same basic karyotype as C. cor datum. 

4. Disporum sessile Don (Figs. 8 and 9). 

The present species has so far been studied karyologically by various 
authors (Hasegawa, 1933; Matsuura & Suto, 1935; Washiashi. 1935; Therman, 
1956; Kayano, I960, 1961; Arano & Nakamura, 1967; Lee, 1967; Fujishima & 
Kurita, 1973), and all these authors reported this species to be diploid with 
2n = 16 somatic chromosomes. 

A recent extensive cytological study made by Fujishima & Kurita 
(1973) revealed that the karyotype of this species is basically identical, but 
considerably differs in number and position of satellites. 

All the materials examined in this study had 2n = 16 chromosomes. Of 
the eight pairs of the chromosome complement, two pairs (Nos. 1 and 2) 
are large, two pairs (Nos. 3 and 4) are somewhat shorter, of which one 
pair, No. 4, possesses a clear secondary constriction at the distal end of 
the long arm. The remaining four pairs (Nos. 5, 6, 7, and 8) are small, of 
which No. 8 is much shorter in length and has a submedian constriction. 

The general karyotype composition of the plants examined in the 
present study is nearly identical with that reported previously ( l.c .), but 
is different in the chromosome morphology of the pair, No. 4, in which a 
clear secondary constriction is observed at the distal end of the long arm. 
No satellite was observed in all materials examined in this study. 


* g* 






9 


s 11 


Fig. 8. Somatic chromosomes of Di¬ 
sporum sessile from Tochiori, Toyama. 
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Fig. 9. The somatic chromosome complement 
of Disporum sessile. Reproduced from Fig. 8. 


17 — 




82 


te n. t 


flgfH 49 ^ 3 R 


% 49 m ms 


The karyotype formula may be expressed as follows: 


K (2n) = 16 = 2L : + 2L 2 + 2L S + 2Lf + 6S, + 2S, 

(cf. Fujishima & Kurita, 1973) 

5. Diphylleia grayi Fr. Schm. (Figs. 10 and 11). 

The chromosome number of the present species is reported to be 2n = 12 
(Matsuura & Suto, 1935; Soeda, 1942; Kuroki, 1967; Noda & Fujimura, 1970). 
Lee (1967) reported the chromosome number of 2n = 16 from Korean ma¬ 
terials, but further confirmation is needed. 



Fig. 10. Somatic chromo¬ 
somes of Diphylleia grayi 
from Nikko, Tochigi. 



Fi.g. 11. The somatic chromosome complement of 
Diphylleia grayi. Reproduced from Fig. 10. 


All the materials examined in the present study also proved to possess 
2n = 12 somatic chromosomes. Of the six pairs of the chromosome comple¬ 
ment, two pairs (Nos. 1 and 2) are large and metacentric, one pair. No. 3, 
is submedian, but has a secondary constriction at the distal end of the short 
arm (cf. Fig. 11), and one pair. No. 4, is subterminal. Of the remaining 
two pairs of small chromosomes, one pair. No. 5, has a terminal constriction, 
but one pair. No. 6, is telocentric. 

The karyotype formula of this species may be expressed as follows: 

K (2n) = 12=4Vj + 2V? + 2 J+2j + 2h 

6. Adoxa moschatellina L. (Figs. 12 and 13). 

This is a northern circumpolar species. The chromosome number of 
European and North American plants is reported to be 2n = 36 (Sokolovskaja, 
1966; Zhukova, 1967; Johnson & Packer, 1968 ; Packer, 1968; Lepper, 1970). 
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From Japanese plants, two dif¬ 
ferent chromosome numbers, 2n = 45 
and 54, were reported by Kara (1956). 

Hara (/. c.) regards our Japanese 
plants to be distinguishable from 
European plants by stoloniferous and 
bulbiferous characters, and gave a 
varietal epithet, ice., var. japonica 
Hara. As was noted by Hara, the 
vegetative reproduction is very promi¬ 
nent in our Japanese plants. They 
usually start to elongate underground 
stolons in April and subsequently in 
May and June about 20 to 30 bulbils 
are formed at the tip of each stolon. 

However, when the aerial parts be¬ 
come withered in June, stolons are 
also decayed and each bulbil becomes 
separate. Bulbils stay in the dormant 
state until next spring. The entire 

matter preserved in each bulb is consumed for growth of new aerial organs 
(cf. Kawano, 1971). 

All the materials examined in the present study proved to be triploid 
with 2n = 54 somatic chromosomes. It is very evident from the karyotypic 
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Fig. 12. Somatic chromosomes of 
Adoxa moschatellina from Akitsu, Higashi- 
Murayama, Tokyo. 
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Fig. 13. The somatic chromosome complement of Adoxa moschatellina. 
Reproduced from Fig. 12. 
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constitution, as illustrated in Fig. 13, that our plants no doubt represent 
triploid. It is also very charcteristic that numerous satellites are to be 
observed often on both short and long arms of the chromosomes (cf. Fig. 
13). Of the 2n = 54 somatic chromosomes, eighteen chromosomes (Nos. 1-6) 
are. rrtetacentric, nine chromosomes (Nos. 7, 8, and 9) have a subterminal 
constriction, six chromosomes (Nos. 10 and 11) are acrocentric, and the 
remaining twenty-one chromosomes (Nos. 12-18) are typical telocentric. 
As to the number, position, and distribution of satellites, much more critical 
future studies are needed. 

The karyotype of this particular material (Fig. 13) may roughly be ex¬ 
pressed as follows: 

K (2n) = 54 = 18V (6Vi + 6V 2 + 6V 3 ) + 9J + 61 + 21h 
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@. 1 iSSyii^i'h- Fig. 1. A. Mountnig instrument, a: Pilot lamp, b: Switch, c: 
Regulator, d: Mounting iron (Made by Futaba Seisakusho). B, C. Tips of mounting iron. 

D. Mounting tapes on sale (width 7mm and 10mm) (Made by Futaba Seisakusho). E. 
Mounting tapes made of the wrapper of sweet cake. F. How to mount specimen. G. How to 
cut tape. H-J. How to cover fragile portion. H: Place polyethylene sheet over the portion 
and heat seal it with the aid of mounting tape. I: Cut off the excess portion of sheet with 
the tip of mounting iron. J. Heat seal the tape again firmly with the bottom of iron. 
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